Effects of weaning and rearing environment on intestinal gene expression of IGF-I, IGFBP (1-6), and the IGF receptor and on specific binding of IGF-I to mucosal membranes in the pig.
The objective of this study was to investigate changes in gene expression of intestinal IGF-I, IGFBPs, and IGF-I receptor in pigs in response to weaning and different rearing environment. Pigs were weaned early at 12 days of age and either remained on-site in a separate facility (CON) or were moved to a segregated site with reduced infection pressure (segregated early weaning; SEW). Small intestinal samples were collected from a total of 15 pigs killed at 11 (pre-weaning), 15 (3 days post-weaning), and 34 days of age. Intestinal IGF-I mRNA levels were higher (P < 0.01) in SEW than in CON pigs at 3 days post-weaning, but not at 34 days of age. Weaning reduced (P < 0.05) both IGF-IR mRNA levels and specific binding of IGF-1 in the jejunum in both groups at day 34, but only in SEW pigs (P < 0.05) at day 3 post-weaning. Weaning resulted in a major reduction (P < 0.05) in intestinal IGFBP-2 mRNA, with no difference between SEW and CON. Intestinal IGFBP-3 mRNA levels were unaffected by weaning or post-weaning environment. Weaning did not affect intestinal IGFBP-4 mRNA levels, except for an increase (P < 0.05) in CON pigs compared to pre-weaning, and to SEW pigs at 3 days post-weaning. The abundance of IGFBP-5 mRNA in the gut was highly variable with no apparent treatment effect. Intestinal IGFBP-6 mRNA levels were reduced (P < 0.05) after weaning, with lower (P < 0.05) levels in SEW pigs than in CON pigs at 34 days of age. This study documents the changes in IGF-1, IGF-IR, and IGFBP mRNA abundance, and in IGF-1 binding during post-weaning adaptation of the intestine in early-weaned pigs. In addition, the relative differences observed in intestinal expression of IGF-1, IGF-IR, and in IGF-1 binding between the post-weaning environments are consistent with previous observations in a companion study indicating that segregated early weaning enhances post-weaning intestinal maturation in pigs.